
universally available as it has been shown to reduce
psychological morbidity in high risk groups.4
Most departments did not know how a relative finds

out the result of a necropsy, although this will usually
be available from the coroner's officer. It is important
that all relatives should have confirmation of the cause
of death. Few do, and it is the responsibility of the
accident and emergency staff to ensure that this
information is communicated to the family either
directly or through their general practitioner. In a time
of stress relatives may not be able to absorb much oral
inlformation. All bereaved relatives should be given
written information as well as oral instructions. There
are many advice sheets available from national organi-
sations, as well as leaflets produced by individual
hospitals. The leaflets sent out by accident and emerg-
ency departments were often incomplete (table II).

IMPROVING CARE

Staff in accident and emergency departments
appreciate the severe psychological trauma caused by a
cot death. Paediatricians, health visitors, and counsel-
lors are often brought in at an early stage. The body is
treated as a loved one rather than an inanimate object,
as sometimes occurs with adults, and a photograph is
often taken as a final lasting memory. Most depart-
ments give parents one of the nationally produced
leaflets to help them cope with their bereavement.
Should not this level ofcare be extended to the relatives
of all patients dying in accident and emergency
departments? The death of an adult is just as traumatic

as the death of a child; the sense of loss is just as great.
Most departments commented on the inadequacy

felt by staff when dealing with death, grief, and
bereavement. Extra training was widely requested;
nurses have in house training at many centres, but it is
rare for doctors. One third of deaths in hospital
occurred within a few hours of arrival in hospital.3 All
accident and emergency staff should therefore have
adequate training in the care of the suddenly bereaved
with emphasis placed on communication and counsel-
ling skills.

Accident and emergency departments should review
the facilities available for the care of bereaved relatives
and there should be an agreed policy to ensure optimal
treatment of the family. This must include sufficient
flexibility to accommodate the variable wishes of
the families. Management of bereavement is one of
the most difficult and delicate tasks performed in
the accident and emergency department. The last
memory is the lasting memory. With appropriate
facilities, staff, follow up, and training long term
morbidity in the family may be prevented and staff will
derive more satisfaction from their care.

1 McClauchlan CAJ. Handling distressed relatives and breaking bad news. BMJ
1990;301: 1145-7.

2 Tachakra SS, Beckett MW. Dealing with death in the accident and emergency
department. Br3rAccid EmergMed 1986;1:10-1.

3 Yates DW, Ellison G, McGuiness S. Care of the suddenly bereaved. BMJ
1990;301:29-3 1.

4 Raphael B. Preventative intervention with recently bereaved. Arch Gen
Psychiatry 1977;34:1450-4.
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Abstract
Objective-To follow up and assess the signifi-

cance of borderline change in cervical smears.
Design-Retrospective study of women under-

going routine cervical cytological screening in 1981.
Setting-Avon Cervical Screening Programme,

covering 250 000 women in Bristol and Weston super
Mare.
Subjects-437 women showing borderline cervical

changes in 1981 and 437 age matched controls with
normal results in 1981.
Main outcome measures-Cytological progression

to high grade dyskaryosis (cervical intraepithelial
neoplasia grade III or invasive carcinoma).
Results-During follow up ranging from 13 to 106

months 98 of the 437 women (22.4%) with borderline
cytological changes on routine cervical cytology
screening had a subsequent smear test showing high
grade dyskaryosis compared with three of the
437 women (0.9%) in the control group. The risk
of progression was greater in women aged 20 to 39
than in those aged 40 and over. Human papillo-
mavirus infection had initially been diagnosed
cytologically in 101 of the 437 (23%) women with
borderline results. Significantly fewer of these
women developed high grade dyskaryosis (13/98
(13%) v 88/339 (26%), p<005).
Conclusions-Women with borderline smear test

results are at increased risk of developing high grade
dyskaryosis, particularly if the borderline changes
occur without cytological features of human papil-

lomavirus infection. Progression occurs within three
years in 50% of cases, although a linearly increasing
risk was sustained over the nine years of foliow up
and was greatest in women aged 20 to 39. Careful
follow up of these women is indicated.

Introduction
Cytological criteria for diagnosing mild, moderate,

or severe dyskaryosis in ceryical smears are well estab-
lished.' In some cases, however, smears show only
minor nuclear abnormalities that could reflect either
the effects of inflammation or the potential for neo-
plastic growth, and these two possibilities cannot
be distinguished cytologically. The British Society
for Clinical Cytologists recommended that the term
borderline be used to describe such smears. I

Data from the Avon Cervical Screening Programme
have shown a steady annual increase in the number
of women whose cervical smears are designated as
borderline. In 1981, the first year this result was
separately classified in the programme's records, 638
women (1-5% of all of those assessed) were diagnosed
as having borderline cytological changes. The number
of women with borderline results has risen steadily,
both in absolute numbers and as a proportion of all
smears examined. In 1988 and 1989, 4-8% and 4 2% of
the women tested had borderline results, and their
numbers in both years exceeded 2000, more than the
combined total of women with dyskaryotic smears of
all grades.
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The Avon Cervical Screening Programme has
defined protocols for reporting all categories of ab-
normal smears and for subsequent patient manage-
ment. In keeping with these protocols, a great deal of
time is spent not only on the initial diagnosis but also
on the follow up of women with this type of smear.
After a cytoscreener has made a presumptive diagnosis
of borderline change, the cervical smear is then
re-examined (double screened) by a senior medical
laboratory scientific officer to confirm this finding.
Until 1988 all borderline smears were subsequently
scrutinised by a member of the medical staff (triple
screened) before a final report was issued to the
referring clinician or general practitioner. The pro-
gramme's policy is to request a follow up smear test
from all of these women at six months and from those
aged 35 years or over a further test 12 months later.
The follow up smears are again double screened. If a
persistent or progressive abnormality is detected the
women are referred for colposcopic examination.

If the work generated by the follow up of women
with all categories of abnormal smears continues to
increase, by 1993 about half of the existing laboratory
capacity in Avon will be devoted to follow up work
alone.2 This diversion of resources has important
financial implications for the routine cervical screening
programme.

Although data are available on the prognostic impli-
cations of dyskaryotic smears, little is known about the
significance of borderline smears, and the existing
policies for monitoring women with borderline results
are, of necessity, arbitrary. We assessed both the
significance and the long term prognosis for women
with borderline results, with a view to establishing
follow up policies that make best use of laboratory time
and resources.

Methods
The Avon Cervical Screening Programme serves a

catchment population of about 250 000 women aged 20
to 64 years who undergo five yearly cervical screening.
The proportion of the population in social classes I, II,
and III is slightly higher than in England as a whole.
Ninety per cent of the smears are examined at South-
mead Hospital's cytology laboratory and 10% at the
Bristol Maternity Hospital. MUMPS software is used
to store the results on a DEC Microvax computer.
The records of all women whose cervical smears

had been reported as showing borderline changes on
cervical screening in 1981 were retrieved from the
programme's computer database. Of these 638 women,
201 were excluded from the study because of earlier
dyskaryotic smears or follow up for a period of less than
one year. Most women in the latter category had moved
away from the area. Smear histories of the remaining
437 women, aged from 15-72 years, were retrieved up
to and including December 1989. From the programme
database we also retrieved the records of an age
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FIG 1-Cumulative probability
ofprogression to high grade
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test results as assessed by
Kaplan-Meier life tble analysis

10 20 30 40 50 60 70 80

Time since initial smear (months)

matched control group of 437 women who, in 1981,
had had a normal smear test result, who had had no
previous abnormal smear test results, and whose birth
dates were closest to those of their counterparts with
borderline results. The following data were examined:
(a) the age distribution of women with borderline
smear test results; (b) the duration of follow up in
borderline and control groups; (c) the numbers of
women in the borderline and control groups who had
subsequent smear tests showing either low grade
dyskaryosis (mild or moderate dyskaryosis, cervical
intraepithelial neoplasia grade I or II) or high grade
dyskaryosis (severe dyskaryosis, cervical intraepithe-
lial neoplasia grade III, or invasive carcinoma) on
cytological examination; (d) the numbers of women in
both groups showing evidence of infection (viral,
fungal, or protozoal) in the initial cervical smear test;
(e) the relation between cytological evidence of viral
infection and progression to high grade dyskaryosis in
both groups of women; (f) the interval between the
initial borderline result and a smear test showing high
grade dyskaryosis.
The histological diagnoses in biopsy material, when

available, were compared with the cytological findings.
The censuring of the follow up period indicated that

progression to high grade dyskaryosis would need to be
assessed by Kaplan-Meier life table techniques and
comparisons made by the log rank test. Other factors
were compared by X2 analysis after small numbers were
eliminated by combining appropriate groups.

Results
The age specific distribution of borderline test

results was highest between 20 and 29 years. After
application of the above exclusion criteria, the
numbers in the groups aged 20-24 and 25-29 were 82
and 80 respectively. The duration of follow up of the
women with borderline changes ranged from 13 to 106
months (mean 73 (SD 23), median 79). In the control
group the follow up period ranged from 13 to 105
months (mean 68 (19), median 65).

In the borderline group there was progression to high
grade dyskaryosis in 98 women (22 4%), 90 being aged
under 40 (table I). The highest crude rate of progres-
sion, 29 out of 80 women (36 3%), occurred in women
aged 25-29. Only three of the 437 women in the control
group progressed to high grade dyskaryosis, their ages
being 23, 26, and 29 in 1981.
The time taken to progress to high grade dyskaryosis

ranged from three to 94 months. The life table
corrected progression rate in the women with border-
line results is compared in figure 1 with that for the age
matched controls. In figure 2 the progression rate in
the women with borderlipe results is classified into age
groups. The log rank test confirmed a significant
difference between the progression of disease in
women with borderline results and that in women with
normal results (p<0-001). In addition, age signifi-
cantly affected progression in women with borderline
results: those over 40 had a significantly lower rate of
progression (p<0-001) than had the women aged
between 20 and 39 (fig 2). In 50% of the women who
had developed high grade dyskaryosis within the
follow up period, progression had occurred during the
first 34 months, but in some the delay was almost eight
years, with interim smear test results either classified
as normal (roughly a third) or showing low grade
dyskaryosis (roughly two thirds). Normal results
occurring after the initial borderline change were
double screened in the same manner as abnormal
smears- that is, by a cytoscreener and a medical
laboratory scientific officer-and are therefore con-
sidered to be true normal results.
At the time of the initial borderline result 10 women

BMJ VOLUME 304 9 MAY 1992

TABLE I -Proportions ofpatients
with borderline smear test results
who developed high grade
dyskaryosis duringfollow up

Age
(years)

<20
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64

>65

Proportion

5/37
20/82
29/80
19/67
17/64
4/45
2/26
2/25
0/7
0/2
0/2
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had evidence of candida and seven of trichomonas
infection. The two organisms were confined to women
under 59. Cytological evidence of human papilloma-
virus infection was noted in a further 101 of these
women and was particularly common in women under
20 (19/37) and in those aged 20-24 (29/82) (table II).
The association of human papillomavirus infection
with age (considering all women of 50 and over as one

age group) was significant (x2= 36-3, df=7, p<0-0001).
There was no cytological evidence of human papil-
lomavirus infection in any of the normal smears of the
437 women used as controls. In the borderline group

only 13 of the 98 women who subsequently developed
high grade dyskaryosis (13-3%) had had a cytological
diagnosis of human papillomavirus infection at the
time of the initial smear test. In contrast, 88 of the
339 women in this group who did not develop high
grade dyskaryosis (26 0%) had been diagnosed as

having human papillomavirus infection (X2=6-2)
df= 1, p<005).

Material for histological examination was available
from 88 ofthe 98 women in whom disease progressed to
high grade dyskaryosis. Histological examination of
the biopsy material in 12 of them showed no abnor-
mality or only mild dyskaryosis (cervical intraepithelial
neoplasia grade I) despite the high grade smear result,
giving a false positive rate of 12-2%. Of the remaining
76 biopsy specimens, 69 showed histological changes
of cervical intraepithelial neoplasia grade II or III and
seven microinvasive carcinoma. Two of the patients
with microinvasive carcinoma were aged 20-24, two
were 25-29, and three were 35-39. Only one of the
patients with microinvasive carcinoma had had cyto-
logical evidence of human papillomavirus infection.
A further 23 of the 339 patients with borderline

smear test results who did not show progression to high
grade dyskaryosis had colposcopy and biopsy. Eleven
had significant histological abnormalities. Three of
these patients, who had been referred for further
examination because of clinical symptoms or an

abnormal macroscopic appearance of the cervix, were

found to have invasive carcinoma. Two ofthe carcinomas
were squamous (affecting women of 32 and 37)
and the third carcinoma, in a woman aged 28, was

adenosquamous. The other eight patients had histo-
logical changes of cervical intraepithelial neoplasia
grade III. The lowest possible estimate of the false
negative rate was therefore 3-2% (11/339). Both of the
patients with squamous carcinoma had had cytological
evidence of human papillomavirus infection in the
initial borderline smear test.

Discussion
Our results indicate that just over one in every five

women (22 4%) presenting with borderline cervical
smear cytology in Avon during 1981 subsequently
developed high grade dyskaryosis within the nine year
follow up period. The risk of progression was greatest
in young women (under 39), particularly those in
whom the borderline change was not associated with
cytological evidence of papillomavirus infection.
Comparison of these findings with those of earlier

studies is limited by differences in terminology, in
patient selection and treatment, in the duration of
follow up, and in the method used to establish the end
point diagnosis-histology or cytology.'35 Hulka, in a

follow up study of 359 patients who had atypical smear
test results on initial screening, found that in situ
carcinoma (cervical intraepithelial neoplasia grade III)
developed in 3 1% and invasive carcinoma, confirmed
histologically, in 4.5%.6 In most cases the disease
progressed within 18 months, but in one or two cases

progression occurred after more than two years. On the
basis of computer projections, obtained from a much
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FIG 2 -Probability ofprogression to high grade dyskaryosis according
to age group

more limited follow up study, Richart and Barron
predicted that the median progression time (the time
taken for disease to progress in halfof the women in the
study) from all grades of dyskaryosis to carcinoma in

situ was 44 months.3 The predicted median progres-

sion time in women with very mild dysplasia (which, of
the categories used in that study, probably corresponds
most closely to borderline change) was 86 months. In
contrast, our follow up time was longer than 86 months
and fewer than 25% of women with borderline smear

test results developed cervical intraepithelial neoplasia
grade III or carcinoma.

Nyirjesy studied a group of434 women with atypical
(so called class 2) results.4 Of 57 patients who had a

cone biopsy after persistently atypical smear test
results, 16 (28-1%) were found to have developed
carcinoma in situ or invasive squamous carcinoma.
Davis et al found that 31-2% ofwomen who underwent
a cone biopsy for persistently atypical smear test results
had histological evidence of cervical intraepithelial
neoplasia grade III or of a more advanced lesion.7
Similar results were obtained by Soutter et al, who
showed that 13 of the 44 women (29 5%) referred for
colposcopically directed biopsies because of smears

that contained mildly atypical cells (not amounting to
dyskaryosis) had developed cervical intraepithelial
neoplasia grade III or invasive carcinoma.8 It is not
clear over what period of time this progression took
place. More recently, Jenkins and Tay reported the
histological diagnosis of cervical intraepithelial neo-

plasia grade III in 25% of women whose smears had
shown borderline dyskaryosis.'
More information is available about the progression

of cervical neoplasia in women with cervical intra-
epithelial neoplasia grade I. Campion et al observed
that in 26 of the 100 women studied disease progressed
to cervical intraepithelial neoplasia grade III over a 19
to 30 month follow up period.'0 Robertson et al studied
the progression rate of cervical intraepithelial neoplasia
grade I in a group of 1781 women." In all, 434 were lost
to follow up. In 26% of the remaining 1347 women

there was progression to a more severe lesion. Invasive
carcinoma was confirmed in 10 patients and cervical
intraepithelial neoplasia grade III in 201 (15%).
Neither in this study nor in that ofGiles et at'2 was there
a significant relation between age and the likelihood of
disease progression. Over an average follow up period
of 50 months Nasiell et al found that disease progressed
to a more severe lesion in 30% of 894 women with
moderate dyskaryosis (cervical intraepithelial neo-

plasia grade II)."' The comparatively slow progression
of dyskaryosis in women with borderline smears is
consistent with the hypothesis that the rate of progres-
sion is related to the degree of dyskaryosis.
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TABLE II-Proportions of
patients with borderline results
whose initial smears showed
cytological evidence ofhuman
papillomavirus infection

Age
(years) Proportion

<20 19/37
20-24 29/82
25-29 13/80
30-34 14/67
35-39 12/64
40-44 4/45
45-49 7/26
50-54 2/25
55-59 1/7
60-64 0/2

¢65 0/2
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In a prospective study of 100 women with cervical
intraepithelial neoplasia grade I, 39% were found to
have human papillomavirus infection by filter DNA
hybridisation.'° In 22 of the 26 (85%) who developed
progressive disease human papillomavirus type 16
DNA was detected. Mitchell et al calculated that the
risk of developing cervical intraepithelial neoplasia
grade III was increased 15 6-fold in women with cyto-
logical evidence of human papillomavirus infection
and 38-7-fold if the women were under 25.14 The risk
factor was calculated by comparing the number of
carcinomas that developed in women with papilloma-
virus infection with the expected number of cervical
cancers in the general population. The expected
incidence figures for the general population were
obtained from the South Australian Central Cancer
Registry. If women with borderline and those with
normal smear test results are analysed together in our
study 13 of the 101 (12-9%) women with cytological
evidence of human papillomavirus infection pro-
gressed to high grade dyskaryosis compared with 88 of
the 773 (11-4%) without cytological evidence of viral
infection. The risk of progression therefore seems
to be increased only slightly, if at all, in women
with cytopathic human papillomavirus infection. Our
data also show that the cytopathic effects of human
papillomavirus infection are almost invariably asso-
ciated with, or in some cases may be indistinguishable
from, borderline cytological changes. This makes it
difficult to assess the extent to which cytopathic human
papillomavirus infection is an independent risk factor.
The present findings suggest that progression from
borderline change to high grade dyskaryosis is more
likely if cytological evidence of human papillomavirus
infection is absent. One possible explanation is that
human papillomavirus infection may merely simulate
borderline changes without conferring the risk of
neoplasia.

Cytological examination alone underestimates the
number of women with human papillomavirus infec-
tion."5 Nuovo et al showed that neither light micro-
scopy nor clinical examination was of any value in
predicting the presence of occult human papilloma-
virus infection.'6 The women at risk of developing
cervical carcinoma may be harbouring latent virus that
is not cytologically detectable. In a recent study using
the polymerase chain reaction to amplify viral DNA
human papillomavirus type 16 DNA was found in
84% of cervical smears that appeared cytologically
normal.'7 This unexpectedly high detection rate of
human papillomavirus in normal cervices has been
confirmed in other studies'8 and serves to emphasise
that the evidence linking cervical carcinoma with
human papillomaviruses is as yet inconclusive.'9-2
The problem of false negative Papanicolaou smears

from invasive cervical carcinomas, as occurred in three
patients in the present study, is well recognised."`1-4
Cervical cytology is thought to be more effective for
detecting intraepithelial than invasive carcinoma." In
our study all of the women in whom microinvasive
carcinoma was found had developed frankly dyskaryotic
smears, suggesting that cytological examination may
be more reliable in diagnosing microinvasive than
deeply invasive carcinoma.
The management of women with borderline smear

test results is controversial and entails not only finan-
cial and logistical considerations but also a compromise
between causing unnecessary anxiety to a large number
of women (only some of whom would otherwise
develop carcinoma) and failing to detect those women
in whom carcinoma could be prevented. Management
policies for women with borderline smear cytology
vary widely throughout the country. Evans et al
recommended that patients with smears showing
warty changes, borderline change, or mild dyskaryosis

should have a repeat test within three months and be
referred for colposcopy if the abnormality persisted.22
In their discussion of the risk of cervical neoplasia in
patients with vulval warts Singer and Jenkins proposed
a follow up protocol that, they suggested, would also
provide a high level of protection for women with
borderline results or human papillomavirus related
cervical cytological changes: a repeat smear should be
taken at six months and again at 12 months-if both
these smears are negative the patients should be
discharged to three yearly follow up.2'
Our results show that borderline change in a cervical

smear confers an increased risk, sustained for several
years, of progression to high grade dyskaryosis,
although in most patients the progression is relatively
slow. Our findings suggest that women aged 20 to 39
should be followed up particularly closely, even if one
or more subsequent smear test results are negative. We
think that a repeat test at three or six months is unlikely
to offer much protection against a risk that is clearly a
long term one. Every care should be taken to ensure
that these women are not lost to follow up and our
recommendation would be for annual repeat tests to be
submitted for several years before reverting to routine
recall.

We thank Dr B Alden for help with retrieval of Avon
Cervical Screening Programme records.
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